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- REMEDIAL INVESTIGATION PHASE 2 SUPPLEMENTAL WORK PLAN

"FOR THE HANFORD SITE 1100-EM-1 OPERABLE UNIT

The Remedial Investigation (RI) Phase i S_uppiemental Wor_k Plan for the Hanford Site
1100-EM-1 Operable Unit (DOE/RL-90-37) defines the tasks necessary to complete

chdracterization of the 1100 area in preparation for remedial activities. In the past year, the United
States Environmental Protection Agency (EPA), the United States Department of Energy (DOE),

and the Washington State Department of Ecology (Ecology) bave renegotiated issues which were

determined to be inappropriately or insufficiently addressed in past versions of the Work Plan.
These issues include groundwater characterization underlying the Horn Rapids Landfiil (HRL) and

the nearby Siemens Nuclear Power Corporation (SNP) property, as well as vadose zone and

geophysical surveys at HRL.

This revised work plan provides a description of new tasks and highlights quality assurance
(QA) procedures and significant changes to milestones. A principal milestone was renegotiated
combining the Phase II R, milestone M-15-01B, and the Phase I FS, milestone M-15-01C to
become one final deliverable M-15-01B/C with the new submittal date of December. 1992.
Completion of remediation efforts on the 1100-EM-1 area became the responsibility of the U.S.
Army. Corps of Engineers (GSACE), Walla Walla District (CENPW) as of October 1, 1991. To
ensure compliance with imminent milestones, Westinghouse Hanford Company (WHC) has
continued to work in the 1100 area under the new jurisdiction of USACE. CENPW is now
responsible for coordination of the transition of tasks and analytical services already initiated by .
WHC, and, also, for planned tasks and services to be conducted by USACE in the 1100 area.
Previously approved QA procedures (appendix A} prepared by WHC are applicable to activities

" underway or completed by WHC. CENPW will follow protocol provided in appendices B,C, and

D, and other CENPW documents for all subsequent remedial activities at the 1100-EM-1 Operable
Unit: . ' '

The 1100-EM-1 Operable Unit is one of four operable units within the 1100 area of the _
Hanford Site, which was placed on the National Priorities List in July 1989. A Phase I R1 report
for the 1100-EM-1 Operable Unit was completed in August 1990, and a Phase I and II feasibility
study report was submitted in December 1990. ' o '

The Phase I RI recommended that additional characterization of the 1100-EM-1 Operable
Unit focus on the 1100-1 (Battery Acid Pit), 1 100-2 (Paint and Solvent Pit), 11004 (Antifreeze
Tank Site), UN-1100-6 (Discolored Soil Site), Horn Rapids Landfill (HRL), the Ephemeral Pool,
and the South Pit. The following paragraphs summarize Phase I RI data as well as the status of
data generated subsequent to the Phase I RI relevant to each of the sites. _ :

o 1100-1 (Battery Acid Pit) — The Phase T RI groundwater sampling results indicated
elevated gross-alpha and gross-beta radiation levels in the vicinity of the 1171
Building adjacent to the pit. However, additional rounds of groundwater monitoring

- completed after the publication of the Phase 1 RI Report have not confirmed. the

existence of elevated levels of radioactivity (GAI 1991a). . :

1100-2 (Paint and Solvént Pit) — Tetrachloroethene was detected during the Phase I
RI soil gas survey, and also in groundwater samples from a nearby, cross-gradient -
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11004 (Antifreeze Tank Site) — The Phase T RT groundwater sampling results
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' monitdring well at low concentrations. During the Phase If Rl, a single

groundwater monitoring well was installed immediately downgradient from 1100-2 to
determine if a plume of _tettach;loro_ethene__is migrating from the Paint and Solvent
Pit. Groundwater monitoring results for that well shows concentrations below

- guidelines. Installation of additional wells is not warranted based on available data.
Reevaluation of the need for additional wells will occar when future monitoring well
results are reviewed. e R o

indicate elevated gross-alpha and gross-beta radiation levels in the vicinity of the -
1171 Building. However, additional results of groundwater monitoring completed
after the publication of the Phase I RI Réport do not confirm the existence of . .-
elevated levels of radioactivity (GAI 1991a), - - e S

UN-1100-6 (Discolored Soil Site) — Surface soils at UN—II‘_OO_—‘G are contaminated
with bis(2-ethylhexyl)phthalate at levels that may pose a low risk to workers at this

'operable subunit. Plans for an expedited removal action were proposed for the

bis(2-ethylhexyl)phthalate but rejected by the Regulators. The Phase I RI surface

-soil sampling also indicates the presence of low concentrations of 1,1,1- -

trichloroethane, Phase IT soil gas probes were installed at nine locations. No target
compounds were detected in any samples at noteworthy concentrations above the

~ laboratory blanks.” No additional characterization activities are planned for this

subunit. o

Horn Rapids Landfill — During the Phase I RI, anecdotal information was
discovered suggesting that as many as 200 barrels of carben tetrachloride may have
been buried at HRL. - Soil sampling during the Phase T RT detected elevated-

‘concentrationsof polychlorinated biphenyls at levels of concern that may pose a low

risk to workers at the operable subunit. Groundwater in the vicinity of HRL, also,
contains elevated levels of nitrate, trichloroethene (TCE), and radioactivity that
cannot be attributed to the HRL based on Phase I RI data. - o

Further characterization at the HRIL was negotiatéd with the Regulators. A
geophysical survey to detect the presence of concentrations of 10 or more drums was
conducted; soil sampling was conducted to delineate the extent of the polychlorinated
bipheny! contamination; shallow borings were advanced in areas of known :
disturbances; test pits were excavated at selected:sites to characterize farther
anomalous areas identified by geophysical surveys. - ) -

A soil gas survey utilizing 53 probe locations was conducted to delineate the -
groundwater trichloroethene plume. Thirty-five permanent soil gas probes were
installed to monitor for releases of containerized liguid hazardous wastes potentially
buried in the landfill. © Results of the soil gas surveys gathered during three

separate sampling events do not indicate the presence of a-concentrated vadose zone
'source for TCE or other Volatile Organic Compounds (VOC’s) near the locations

sampled (GAI 1991¢).
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Further negotiations with the Regulators resulted in agreemeuts‘to stop further

‘groundwater plume delineation, aquifer characterization (pump testing), upgradient

monitoring well installation, and soil gas sampling.

Ephemeral Pool — Elevated levels of polychlorinated biphenyls are present in the

surface soils of this parking lot runoff basin. Soil sampling to delineate
contamination has been cox_npleted and no further characterization is planned.

South Pit — During the Phase I RI this potential disposal area was identified from
historic aerial photographs and was scheduled for characterization for possible
Hanford Site related use and contamination. Geophysical surveys were completed
and 40 soil gas probes were installed and sampled at the South Pit. The results of
the soil gas sampling do not indicate the presence of a concentrated vadose zone
source for TCE or other VOC’s near the locations sampled (GAI 1991c). Following
presentation and discussion of the - geophysical and soil gas survey results at the Unit
Managers Meeting, December 19, 1990, further characterization (soil sampling) was
not indicated. SNP is preparing for a source investigation which includes the South
Pit. If data from the SNP investigation is received in time, it will be included in the
Final Remedial Investigation and Feasibility Study Report. K
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*  Horn Rapids Landfill—a solid waste facility used primarily for the disposal of office . -
' and construction waste and the burning of classified documents; asbestos, sewage

sludge, fly ash, and, potennally, drums of unidentified orgamc liquids alleged to be
~disposed at this locatlon B

= Ephemeral Pool—the location of 1100 Area parkmg lot runoﬂ" acr:umulanon durmg
'mfrequent hlgh~1ntensxty preczpltanon events,

Three 'waste management units and one mlscellaneous Iocatmn are not- con51dered for
additional work during the Phase II RI (see figure 2-1): 1100-3 Antifreeze and Degreaser Pit, UN--
1100-5 Radiation Contamination Incident, Hanford Patrol' Academy Demolition Site, and Pit 1.

The 1100-3 operable subunit was considered t0 pose no significant contamination problems after
evaluation of Phase I data collection activities. The UN-1100-5 operable subunit was considered to. -
pose no significant contamination problem; no radioactivity was found on the 1100 Area parking
lot surface, and enough time has elapsed since the release such that the radioisotopes 1nv01ved are
virtually completely -decayed. For the purposes of this report, the Hanford Patrol Academy
Demolition Site was not regarded as part of the 1100-EM-1 Operable Unit. This waste
management unit is'a TSD (Treatment, Storage, Disposal) facility that, if necessary, willbe
~addressed separately under Ecology’s Resource Conservation and Recovery Act (RCRA) authority.

Pit 1 was not considered to pose any significant contammauon problem based on the evaluation of
the samples collected during the Phase I RI.

Since the publlcatlon of Dra‘Et A of this work plan, the 1100-1 Battery Acid Pit and 1100-4
Antifreeze Tank Site waste management units are now not considered for work during the Phase-II

- Rl (see figure 2-1). These two operable subunits were considered for additional work at the

conclusion of the Phase I RI because the first round of groundwater monitoring results. indicated
elevated gross-alpha and: gross-beta radiation levels in the vicinity of the 1171 Building. Additional
rounds of groundwater monitoring results have not confirmed the first round results (GAI 19913)
Therefore, no additional work at 1100-1 and 1100-4 is necessary. -

- There are several other waste management facilities in the vzcmn:y of the 1160-EM-1

- Operable Unit. These include two of the remaining three operable units that comprise the 1100 -

Area NPL Site (the 1100-EM-2 and 1100-EM-3 Operable Units), a potato processing plant, a
private nuclear fuel manufacturing facility, the Hanford Site nuclear fuel fabrication and research
and development complex (the 300 Area), and the Richland Municipal Landfill. Historical aerial
photographs (EPA 1990) indicate surface disturbances south of the HRL. This area of disturbance -
may have been used for waste-disposal and is referred to as the South Pit (see figure 2-1). -

The 1100-EM-1 Op_erable unit is situated within an area possessing a reiativeiy moderate
climate characterized by low precipitation, high evapotranspiration and light winds. Annual
precipitation falls mainly in the winter months. Precipitation events are predominantly short in

duration, but occasionally contain heavy rainfall. The relatively flat topography and limited -

precipitation, provides little water to generate runoff. No significant water bodies are located
within or immediately adjacent to the operable unit; however the Columbia River, an nnportant

regional surface water resource, 1s located approximately 1.5 to 1.8 km (.9 to 1.1 ml) to the east of
the operable umt :

The operable umt is underlam by massive basalt flows that form the regional bedrock, . The .
uppermost basalt flow in the area of the 1100-EM-1 Operable Unit is part of the Ice Harbor
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Member of the Saddle Mountains Basalt Formation: - Ovetlying the bedrock is the Ringold

Formation, an approximately 43- to 52-m (142: to 170-ft) thick deposit of mixed sediments of
‘fluvial and lacustrine origin. The upper portion.of this formation consists of sandy gravels,

gravelly sands, silty sandy gravels, and silty gravelly sands, with discontinuous sand lenses.

by finer-grained silts, clays, sandy silts, and sands. Based on published well logs, the Ringold
Formation, at depths below those drilled for the Phase I RI, consists of silts, clays, gravels,
gravelly sands, sands, and silty sands. IERER PR : ‘. :

‘Where penetrated by wells drilled for the Phase I RI, th g coarse-grained sediments are underlain

Above the Ringold Formation is the Hanford formation, the dominant facies of which is the
Pasco gravels; a variable mixture of boulders, cobbles, pebbles, sands, and silts of glaciofluvial
origin. Most of this formation, which is approximately 8- to 17-m (25- to 56-ft) thick at the '
operable unit, can be classified as unconsolidated basaltic sandy gravels to gravelly sands and silty. '

‘sandy gravels. Eolian deposits form a thin veneer (< 0.3-m to 6-m [1- to 20-ft} thick) ‘over the

Hanford formation in the area of the opérable unit. These deposits consist of moderately-to-well-
sorted, very-fine-to-medium-grained sands or silty sands that were originally derived from the .
Hanford formation. - : T I R

* The soils of the operable unit are primarily classified as regosols, and are largely dominated

by the characteristics of the parent materials from which they are derived. The moistire content of -

. these soils ranges from 1 to 7%, a.nd the soils coh_tain only low amounts of organic matter.

An unconfined aquifer, underlain by a silt aquitard, occurs below the operable unit. The
aquitard, which was observed tliroughout the operable unit vicinity, separates the unconfined
aquifer from lower confined to semi-confined aquifers. - There is, however, uncertainty regarding
the continuity of the aquitard, and potential -exists for the aguitard to be discontinuous. - Regionally,

" the zone-of recharge to the unconfined aquifer is located to the west of the operable unit, and the

aquifer discharges to the east, in the Columbia River. Local groundwater flow, as measured in’

early March and late May of 1990, is easterly below most of the operable unit, but northeasterly in -

the vicinity of the HRL. The easterly flow in the southern portion of the operable unit indicates
that groundwater passing beneath most of the operable subunits could pass through the City of .-
Richland well field; which is located between the operable unit and the Columbia River. . - .

This well field supplements the city’s rivef—d_eri\ied water supply during times of peak use;
however, essentially all water obtained from the field is river water derived from large infiltration -
‘ponds around which the withdrawal wells are sited. "When in use, large-volume infiltration creates
a mound that diverts the regional groundwater ﬂoy'_v around the field. :

The H_anford Site land use is maintained through the Hanford Site development planning -

‘process. Land use on federal property is subject to federal approval and control. Compatibility
with adjacent, non-federal, land use activities is maintained through coordination with ocal land

use authorities. - Approximately 45 % of the Hanford Site is currently set aside as either wildlife or

ecological reserves.

Lands adjacent to the 1100-EM-1 Operable Unit are zoned for industrial and commercial.
use; however, agricultural use is currently being allowed in a heavy-manufacturing-use zone to the
west of the operable unit and a medium-industrial-use zone to the east. The nearest agricultural-use
zones are about 1.8 km (1.1 mi) to the west of the operable unit, and the closest residential zone is
approximately 0.8 km (0.5 mi) to the southeast of the- 1100-1 Battery Acid Pit. County and city
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land-use plans and 1100 Area construcuon plans mdlcate tha no'mgmﬁcant changes in local land
use are envxsmned e TR e

The Columbia River is the most significant surface-water body in the region. It serves as a
source of drinking, industrial process, and irrigation water, and is used for various recreational
activities. Groundwater in the vicinity of the operable unit is used primarily for environmental
monitoring, irrigation, and limited domestic use; all residential areas in the vicinity have access to
the city water supply. As mentioned earlier, groundwater derived from infiltrated river water is
used to supplement the C]ty of Rxchland water supply during times of peak seasonal demand

No cullrural resources, of either an archeologlca.l or hlstonca] significance, are located within
the 1100-EM-1 Operable Umt

The operable umt is located in a shrub-steppe vegetatlonal zone characterized by the
presence of a sagebrush/bunchgrass plant commumty in undisturbed areas and a
cheatgrass/rabbitbrush/tumbleweed community in areas disturbed by human activities, such as the
operable unit. No endangered, threatened, or sensitive plant species or commumties are known to

‘inhabit the operable unit vicinity.

The most abundant fauna apparent in the region are the grasshopper, horned lark, western
meadowlark, Great Basin pocket mouse, cottontail rabbit, jackrabbit, various raptor species,
coyote, and mule deer. The primary animal species of interest that inhabit the operable unit
vicinity are the mule deer and two sensitive birds, the Swainson’s hawk and the long-billed curlew.

No aquatic, ecosystems are located on or adjacent to the operable unit; however, the
Columbia River, while not supporting any endangered or threatened aquatic species, does support
important populations of game fish, including various species of anadromous salmonids.

2.2 NATURE AND EXTENT OF CONTAMINATION

The nature and extent of contamination at the 1100-EM-1 Operable Unit are summarized
below by the environmental media characterized during Phase I RI field activities: contaminant
sources, #ir, soil, and groundwater. A detailed presentation of the nature and extent. of operable
unit c:ontammatlon is found in the Phase I RI report (DOE-RL 90-18). Co

2.2.1 Contaminant Sources

The six operable subunits of interest were evaluated in detail with respect to their potential
as primary or secondary sources of significant environmental confamination at the 1100-EM-1 _
Operable Unit. These subunits are: the 1100-1 Battery Acid Pit, the 1100-2 Paint and Solvent Pit,
the 11004 Antifreeze Tank Site, the UN-1100-6 Discolored Soil Site, the HRL, and the Ephemeral
Pool. Each subunit is brleﬂy described in Section 2.1, above, Three other waste management
units and a miscellaneous location, 1100-3, UN-1 10(}-5 Hanford Patrol Academy Demolition Site,
and Pit 1, respectively, are not glven further detailed cons1derat10n in the Phase II RI for reasons

- specified i 1n Sectlon 2.1.

The orzgma] waste streams assocmted with each of the six operable subunits ccm&dered in
this plan are no longer in existence. Therefore, the soils of these subunits are regarded as existing
secondary'sources of contamination. Soil contamination is summarized in Section 2.2.3 below.

2-5
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Surface radiation surveys were conducted at each of the operable subunits, with the -
exception of UN-1100-6 and the Epherneral Pool; the results of all such surveys were negatlve—no :
‘medsurable radioactivity was encountered. - Soil gas‘survéys were conducted at the 1100-1, 1100-2,
and HRL operable subunits. Tetrachloroethene (PCE) was’ ‘encountered within the soil gas of

- 1100-2 and the HRL, and tnchloroethene CTCE) and 1 I l-trichloroethane (TCA) were also found

at the landfill.

- Of the other nearby waste management facﬂzties mentroned in Sectlon 2.1, one—the SNP
(SNP-formerly known as Advanced Nuclear Fuels Corp.) complex—is known to have contributed
significant levels of contamination to operable unit groundwaters in the vicinity of the HRL..
Contaminants known to have emanated from tlns facility are nitrate, fluoride, sulfate, ammonia,
and gross-alpha and gross-beta radiation (M11ton 1. and D. Bowhay, Ecology [Memo to R. Taylor,
Ecology] October 31, 1986); Lockhaven, S. , Advanced Nuclear Fuels Corp. [Letter to C. Cline,
Ecologyl], January 12, 1990). The letter and memo crted are located in Phase 1RI report (DOE— :
RL 90-1 8), appendrx A, pages AI 13 and A2-69 ' : .

222 All" Contamination

-One round of ambrent air rnomtorrng data was ‘available for operable unit characterization; a
second round of monitoring was conducted to assess potential occupational impacts during RI

ra

activities. The quantity and gquality of these data-are.such that'their utility is questionable; : wo

however, no indications of substantial deterioration of ambient air quality in the vicinity of the.
operable unit were found under the wind conditions present at the time the monitoring was
conducted (DOE-RL 90- 18 Glantz and Laws 1990) :

2.2.3 Soil Contammat:o_n

Soils were sampled at each operable subunit, and analyzed for Target Analyte List (TAL)

- and Target Compound List (TCL) parameters. .In addition, samples_obtained from the 1100-4 ek

subunit were analyzed for ethylene glycol, and certain samples from the HRL were analyzed- for
ashestos fibers. Results were compared to operable—umt-specrﬁc background concentrations to
determine the contaminants present. Preliminary conservative toxicity screening was performed to
determine contaminants of potential concern. -Surface soﬂs were cons1dered '
within .6 m (2 ft) of the ground surface.-

based on industrial land use.

e  1100-1 (Battery Acrd Plt)—-arsemc is the only contaminant of potentlal concern,
encountered.in the subsurface stratum in one samp]e ata concentratlon barely . -
exceedmg background levels - Do :

o 1100-2 (Paint and Solvent th)—chrommrn is the only soil column contaminant of
potential concern, éncountered i ina single surface sample at a concentration not
greatly in excess of background. In fact, the mean surface chromium concentration at
1100-2 is lower than the mean background concentration; PCE was encountered
during the soil gas survey conducted under the source investigation (see Section 2.2.1)
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. 1100-4 (Antifreeze Tank Slte)—the surface stratum of the soil column was not
‘sampled at this subunit; but a concrete floor prevents direct contact with surface soils:
at this location; arsenic was found at elevated levels of potential concern, but only in a
single sample -obtained from below the water table .

. UN-1100-6 (Discolored Soil Sxte)—only surface soils were sampled and analyzed at
this subunit; the two contaminants of potential concern identified are bis(2-
ethylhexyl)phthalate (BEHP) and chlordane; BEHP is present in percentage
concentrations, and the distribution of the chiordane contamination is spatlally
correlated with the BEHP. contammanon

* . Hom Rapzds Landﬂll——both surface and subsurface soils were sampled and analyzed
~ but the subsurface sampling mtentlonally avoided areas of known and suspected waste -

deposition; the soil column contaminants of potential concern are polychlorinated.
biphenyls (PCB), chromium, and arsenic. PCB was detected at levels of potential
concern at one subsurface and three.surface locations; arsenic was encountered at
levels of potential concern at one surface and two subsurface locations; chromium is
more widely distributed, being found in 11 surface and- eight subsurface locations at-
levels of potential concern; and TCE, PCE, and TCA were encountered in the gaseous
phase of the landfill soils during the soil gas survey conducted for this subunit

. ]Bphemeral pool—two surface soil samples were obtained at this location; two
contaminants of potential concern, PCB and chlordane, are 1dent1ﬁed-——chlordane was
found in both samples, and PCB in only one.

2.2.4 _Gmundwater Contamination

Twenty-nine monitoring wells throughout the 1100-EM-1 Operable Unit vicinity, and two
distribytion lines from the nearby City of Richland well field, were sampled during the Phase I RI
field activities. Twenty-one wells were sampled in the first round of monitoring, and 29 in the
second round. The well ﬁeld distribution hnes were sampled in both monitoring rounds.

The samples obtained were analyzed for conventional, TAL, and TCL parameters. Results
were compared to operable-unit- or HRL-specific background concentrations, as appmpriate, 10
determine the contaminants present. The determination of landfill-specific. background was -
necessary ‘due to the presence of the reported, upgradient SNP plume. Preliminary conservative
tox1c1ty screening was performed to determine contaminants of potentlal concern.

The only operable unit grouudwater contaminant of potential concern identified, PCE, is

-present in a single well near the 1100-2 Paint and Solvent Pit; however, available data are currenﬂy

insufficient to understand the magnitude and extent of this contamination.

Although existing data do not suggest operable unit sources, two other areas of groundwater
contamination‘are present within the vicinity of the 1100-EM-1 Operable Unit.. One is an area of”
generally deteriorated groundwater guality in the vicinity of the 1171 Building that contains
elevated concentrations of several contaminant parameters, including gross-alpha radiation at levels -
that may be of interest. However, additional rounds of groundwater monitoring completed after
the publication of the Phase I RI Report have not confirmed the existence of elevated levels of -
radioactivity (GAI 1991a).
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The other groundwater contammants appear to form a plume that ortgmated upgradlent
from, ‘and is passing beneath, the HRL. - This plume is chatacterized primarily by the presence of

‘high concentrations, of TCE and nitrate, which, along with'the opérable unit contaminants of
_concern, are regarded as contammants of interest (DOE—RL 90—18) ' :

23 CONTAMINANT FATE AND TRANSPORT

The contaminant fate characterlstlcs of nine contammants of mterest—-—arsemc BEHP,
chlordane, chromium, nitrate, PCB, PCE, TCA, and TCE—are discussed in the Phase I R report -

- (DOE-RL 90-18). These contaminants include the operable unit contaminants of potential concern -
" and TCE and nitrate, the two groundwater contaminants that characterize what appears to be a
plume of upgradient origin with respect to-the HRL. Potentially operative contaminant transport

pathways for the operable unit are qualitatively 1dent1fied and quantltattvely evaluated ‘where
feasible, in the Phase I RI report (DOE-RL 90- 18) '

The relevant potentially operatlve contammant transport pathways for the 1100 -EM-1 '

: Operable Unit evaluated in the ‘Phase I RI report were:

e -Volanle emissions and atmospherlc dtspersmn——PCE from 1100»2 TCE, PCE, and
' TCA from the HRL

. Fugltwe dust emissions and atmosphenc dlspersmn—BEHP from UN- 1100 6; arsenic,
chromium, and PCB from the HRL

. Direct contact of surface contammat10n~—arsen1c and chromium at 1100-3; BEHP and
chlordane at UN-1100-6; arsenic,  ¢chromium, and PCB at the ‘HRL; PCB and
L chlordane at the ephemeral pool

LI Vadose—zone transport—~cons1dered to be msrgmﬁcant

LI Groundwater transport—TCE and nitrate in the vicinity of the HRL; avaﬂable data are
currently insufficient to evaluate PCE contarmnatlon associated with 1100-2 -

* . Surface-water transport—PCE TCE ‘and nttrate in the Columbla River from
‘ _contammated groundwater dascharge s

) .Terrestrla] b10]og1cal transport—-arsemc chrommm and PCB to humans through mule -

- deer, and to Swainson’s hawks and long—bllled curlews, at the HRL

. Aquatlc blologlcal transport-——PCE TCE ‘and nitrate uptake by ﬁsh in the: Columbla
River. .

| 2.4 RISKS TO HUMAN I-[EALTH AND THE ENVIRONMENT

Section 6 of the Phase I1RI (DOE RL 90-18) prov1des a detaﬂed assessment of the basehne o

risks, under current land- and water-use conditions, posed to human health and the environment by
contaminant releases from and near the 1100-EM-1 Operable Unit. These findings are based on
industrial land use.

2-8
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Brief summaries of the human and envuonmental portlons of thxs assessment are respecuvely

prowded in Sections 2.4.1 and 2. 4 2 below

2.4.1 Human Health Risks.

Of the nine contaminants of interest at and near the 1100-EM-1 Operable Unit, none alone,
on the basis of an assessment of a hypothetically most exposed individual, were shown to posea
significant threat to human health under current land- and water-use conditions. The overall- risk
associated with systemic toxicity is negligible and the overall risk associated with carcinogenicity is
approximately 2E-06. These cumulative risks include not only all identified operable unit -
contaminants of potential concern, but also TCE and nitrate associated with a groundwater plume
of apparent upgradient origin with respect to the HRL

- Approximately 90% of the overall cancer risk to the most exposed individual was attributed
to two operable unit contaminants of concern, BEHP and PCB. The risk assessment indicated that
the human population at risk for adverse effects of these two contammants consists of workers

having direct access to and _]ob duties on the UN-1100-6 Dlscolored Soil Slte the HRL, and the
Ephemeral Pool.,

The BEHP poses a problem at the UN-1100-6 operable subunit, where it is present in
surface soils in percentage concentrations. Ingestion and inhalation of these soils may increase
cancer risks by about E-06. The Ephemeral Pool and the HRL have surficial PCB soil
contamination. The ingestion and inhalation of contaminated soils at both facilities and the
consumption of venison potentially contaminated by the landfill may also increase cancer r:sks by
about E-06.

Exposure to contammated groundwater downgradient of the 1100-2 operable subunit, or in
the vicinities of the 1171 Building and the HRL, although dismissed as an operative pathway under

- existing land- and water-use conditions, could pose a human heaith hazard. Depending upon where

a withdrawal well might be sited and how it may be used, a significantly increased cancer risk

- could be associated with PCE and TCE ingestion and inhalation, and a systemic toxic hazard could

be posed by the ingestion of nitrate~contaminated groundwater. Insufficient data exist to determine
whether ingestion of gross-alpha radiation could pose a significant risk.

The PCE is associated with the 1100-2 Paint and Solvent Pit, and the TCE and nitrate are
associated with a plume in the vicinity of the HRL; however existing groundwater data are not
sufficient to prove the landfill, and thus the operable unit, to be the source of the latter two
contaminants. The gross-alpha radiation appears to be associated with the 1171 Building. :
However; additional rounds of groundwater monitoring completed after the publication of the Phase
IRI Report have not conﬁnned the existence of elevated levels of radioactivity,

2.42 Environmental Risks

Two sensitive bird species known to inhabit the HRL vicinity, the Swainson’s hawk and the
long-billed curlew, were selected as indicator species for the terrestrial environmental evaluatlon
Arsenic, chromiam, and PCB, due to their presence in landfill surface soils, were the contaminants
of potential concern for these species.
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~ There is no evidence to supportr'a conclusion of adverse contaminant impacts to the R
Swainson’s hawks known to inhabit the landfill vicinity. A potential for such impacts, especially

‘due o chromium, to the long-billed curlews that nest within and adjacent to the landfill can not be

ruled out; however, the evaluation presented for this sensitive terrestrial community was simplistic

~and far from certain. The annual recurrence of both migratory species suggests that they are

successfully reproducing. Putting the operable unit contamination problems into perspective,
normal human activities (e.g., clearing, construction, facility operations, pesticide application, and
off-road vehicle use) probably pose the greater threat to both species and most other terrestrial
organisms. - o R S ‘ S

An-environmental evaluation was also pe'rfdrmed for"ﬂié' aquatic community of the Columbia
River. Tetrachloroethene, derived from the discharge of 1100-2 vicinity groundwaters to the river,
was the contaminant of potential concern for this community. . TCE ‘and nitrate, derived from the

discharge of HRL vicinity groundwaters to the river, are additional contaminants of interest.

As nitrate is a readily assimilated essential nutrient for aquatic plants, and the levels that

- could be contributed to the river are insignificant, it should pose no risk to aquatic life. The

comparison of a conservatively biased prediction of TCE concentrations in the Columbia River
indicated, with a fair degree of certainty, that no adverse impacts to aquatic communities will

occur. Operable unit characterization data are currently insufficient to allow for a quantitative
evaluation of potential PCE impacts, but by. analogy, it is unlikely- that any adverse impact to

- aquatic life will occur.
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3.0 WORK PLAN RATIONALE

The Phase I RI report (DOE-RL 90-18) provides a focused conceptual understanding of the
1100-EM-1 Operable Unit. Based on such an understanding, and on data needs for the FS, the
report concludes with recommendations for further RI activities. These recommendanons have
been refined to develop the work scope for the Phase IT RI.

In accordance with the TPA, the Phase I RI work scope was developed consistent with
EPA’s data quality objectives (DQO) process (EPA 1987a and 1987b).and McCain and Johnson
(1990). This process is briefly described in Section 3.1, and the approach to. conducting the Phase
II RI for the 1100-EM-1 Operable Unit is outlined in a series of logic diagrams in Section 3.2:

3.1 DAT A QUALITY OBJECTIVES PROCESS

“The work scope for the 1100-EM-1 Operable Umt Phase I RI was developed consistent w1th
EPA’s DQO development process. (EPA 1987a) and McCain and Johnson (1990). The EPA
(1987b) explicitly states that they do not require specific DQO deliverables during the remedial -
response process. The manner in which the three-stage DQO process was used is briefly outlined
below to provide an understanding of the logic behind the development of this work plan. The
three stages are decision types identification (Section 3.1.1), data uses and needs identification
(Section 3.1.2), and data collectlon program design (Section 3.1.3). ¥

3.1.1 Stage l—Identiﬁcatlon o:f Decision Types-

-The first stage of the DQO process is the identification of decision types. There are four
steps within this stage: (1) the identification and involvement of data users; (2) the evaluation of
available data; (3) the development of an- operable unit conceptual model; aud (4) the specification
of pmJect objectives and decisions.

Identification and involvement of data users has been arranged on a programmatlc ba515 for -
all Hanford Site environmental restoration activities through the TPA and associated program plans.
On the project level, pnmary data users maintain close involvement in the DQO process through
the opporturm y to review and comment on project plans and reports :

The Phase I RI report forllOO—EM-l provides a ﬂlorough interim evaluation of available.
data and presents these data in such a manner as to provide for a conceptual understanding of the
operable unit. The final activity of the Stage 1 DQO process, the specification of project objectives
and decisions for the Phase I1 RI, is documented by means of logic diagrams and brief objectives
statements in Section 3.2 (Work Plan’ Approach), further details are prov1ded in chapter 4, O (Phase
II RI Tasks). :

3.1.2 Stage 2—Identification of Data Uses and Needs

The second stage of the DQO process consists of the identification of data uses and needs.

‘This stage can be viewed as occurring in six steps: (1) the identification of data uses; (2) the

identification of data types; (3) the identification of data quality needs; (4) the identification of data
quantity needs; (5) the evaluation of samplmg and analysis options; and (6) the review of precision,

accuracy, representativeness, completeness, and comparability (PARCC) parameters.

3-1
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Each Phase II RI task and its component activities were developed to provide data for a .
specific project use. Concise objectives statements are provided within this work plan to document
the justification for each task and activity.: Objectives statements in Section 3.2 are general in
nature, while those presented on a task- or activity-specific basis in chapter 4.0 are more focused.
Objectives statements are also referenced in the accompanying QAPP. (appendix A) and QAPP
(appendix B). ' SR T AR JE T T Y

The identification of d'-ata'types required in the Phase II RI evolved from the id_entiﬁcatioﬁ of

project-specific data gaps upon review of the Phase I RI report (DOE-RL 90-18). The scope of
work presented in this plan was specifically developed to eliminate, to the extent practicable, such
identified data gaps to a degree sufficient to allow ‘the-completion of the ongoing FS.

_Data quality needs were identified upon consideration of integrated factors such as prioritized
data uses, appropriate analytical levels, contaminants.of concern (and those of potential concern or
interest), contaminant levels of concern, analytical detection limits, and critical sample locations.
The Phase II RI approach laid out in Section.3.2, and the required tasks presented and described in
Chapter 4.0 and scheduled in chapter 5 .0, are organized such that data will be collected in an-
efficient and cost-effective manner that will provide information for high priority-overall project
needs. Analytical methods and investigational techniques were selected within appropriate '

analytical levels (e.g., screening methodologies versus standard methodologies), in accordance with .

EPA (1987a) and McCain and Johnson (1990}, to help maximize the efficiency and cost

effectiveness of the Phase IT RI. 'The second phase of the operable unit investigation was designéd

s

to focus on those contaminants of either concern, potential concern, oOr interest that were identified -

in the Phase I RI report (DOE-RL 90-18). On the basis of the baseline risk assessment and the
contaminant levels of concern presented.in the Phase I RI report, analytical methodologies were
selected, to the extent technically ‘feasible; to provide detection limits low enough to. allow. for

useful refinement of risk evaluations. - Finally, chapter 4.0 sets forth means to provide for the

characterization of critical locations-and operable unit conditions (e.g., to define the extent of

s gniﬁcant_ environmental contamination attributable to 1100-EM-1, and to better define background '

conditions).

- ‘Due to uncertainties in regard to the extent of contamination in various environmental media, -

it is impossible to identify data quantity needs exactly. This problem is addressed by means of a |
staged approach to the Phase II RI. Data will be collected, analyzed, and evaluated in stages so
that all involved parties can participate in deciding when the extent of contamination is well enough

* defined to allow FS completion.

Sampling and analysis opiions were evaluated in accordance with McCain and Johnson .
(1990). Selections were made on the basis of the data quality needs outlined above, and the

applicability of relevant PARCC parameters, which aré documented in the QAPP (see appendix A). -
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3.1.3 Stage 3—Design of Data Collection Program-

The third and final stage of the DQO process consists of the design of a data collection
program.. Chapter 4.0'; 1 of this work plan present such data collection
programs in detail. The appendix A, § and other
Hanford Site program and 1100-EM-1 project plans incorporated into this plan by reference,
provide the mechanism by which the data collection program for the second phase of the 1100-EM-
1RI wﬂl be unplemented controlied and documented

3.2 WORK PLAN APPROACH

To provide information necessary to complete the FS, the Phase II Rl will include the |
following integrated, subcomponent data collection tasks: -

Contaminant source investigation
Pedological investigation
Hydrogeological investigation
Ecological investigation
Geodetic control.

e & & o @

All or some of these tasks, -as appropriate, will be conducted at each location in the operable
unit. Figure 3-1 shows the investigational tasks as planned for five separate locations and operable—
unit-wide tasks. Question marks are used in figure 3-1 to show where decision points occur.
Tasks in locations with question marks may not be necessary, pending the results from preceding
tasks. The contingent nature of such tasks is described in detail in chapter 4 Each location is

. briefly discussed in the followmg subsections.

-3.2.1 Operable-Unit-Wide Tasks

The three tasks that are. operable-umt-mde in nature are shown in a logic diagram in figure
3-2. The tasks include a hydrogeological investigation, ecological investigation, and geodetic
control. Activities to be performed during the hydregeological mvest:gatlon are:

. A review of st four rounds of available groundwater monitoring results

. A study to determine the recharge and pumping effects on the aquifer at the Richland
well field '

. Quarterly operable unit-wide g’roundWater monitoring.
Activities to be performed during the ecological investigation are:

e  Aland-and water-use assessment to compile and reﬁne projections for 1100-EM-1
Operable Unit vicinity

. A well inventory to refine the information gathered during the Phase I RL.
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- document the sampling locations.

the source investigation and the removal action. - The activities planned are staged, monitoring well
“installation, sampling, and analysis to delineate the groundwater contamination attributable to the
- operable subunit. ' o ' '
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Geodetic control will be performed at all sampling points establishéd for the Phase I RI to N

3.2.2 1100-2 Tasks
The one task planned for the 1100-2 Paint and Solvent Pit is shown in a logic diagram in

figure 3-3. The activities planned for this task are a staged monitoring well installation, sampling,
and analysis to delineate the groundwater contamination attributable to the- 1100-2 operable subunit.

3.2.3 UN-1100-6 Tasks

Two tasks, shown in a logic diégram.i_n ﬁgufe_3-4, are planned for the UN-1100-6.

Discolored Soil Site: a contaminant source, and a hydrogeological investigation. The activities

planned for the contaminant source investigation are:

. A soil gas survey to determine if a source of volatile organic compdunds_ (VOCs)
(e.g., TCA) is present at the subunit o '

* A surface radiation survey to determine if the subunit is contaminated with
radioactivity. ' :

The activities identified for the hydrqgeol_og_ical-iﬁvestig-atibn are contingent on the results of

© 3.2.4 Horn Rapids Landfill Tasks

The tasks planned for the HRL are contaminant source, pedological, and hydrogeological

_ investigations. A logic diagram for the further investigation of the HRL js shown in figure 3-5 for
_ contaminant source and pedological investigations, and figure 3-6 for the hydrogeological
. investigation. The activities planned for the contaminant source investigation are:

e A geophysical survey to detect t_he:presgnce of clusters of 10 or more 55-gallon drums

. Installation of a permanent soil gas m()nitoring network to monitor for the release of
volatile organics from suspected buried drums of solvent. ' o

Activities planned for the pedological investigatibri are:

e Lateral and vertical soil sampling to determine the extent of PCB contamination

e EPA-directed subsurface soil sampling in areas of known disturbance

3-6
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Table 4.1, 1100—EM-1 Operable Unit Groundwater Samphng Schedule for Catendar Year 1991
" {Sheet20f2) -
well First Quarter | Second Quarterl & Thi_rd Quarter Fourth Quarter
Any.new Phase Il Cdmplete suite Complete suite Complete suite Gompiete_suite
‘wells. . . :
Complete Suite - TCL, TAL, primary and relevant secondary drinking water, WAC 173-304, and RCRA groundwater
monitoring parameters.
COD - Chemical oxygen demand
NH, - Ammonium
SC - Specific conductance
80, - Sulfate
TAL - Target analyte list
TCL - Target compound-list
TDS - Total dissoived solids
4221 Actnvxty 2a—Land and Water Use Assessment for the 1100-EM-1 Operable Umt
N '

_ Actmtg Obijective: The purpose of this activity is to compile any future land- and water-use
oy projections for the Hanford Site in general, and the 1100 area and vicinity in particular for use in
— baseline risk assessment refinement and FS objectives.

. Activity Description: Land- and water-use projections will be compiled from federal, state,
™ .~ and local governments having jurisdiction over the 1100 area or vicinity. These agencies will be
Wy interviewed and allowed the opportunity to review the Phase 1RI report and comment on the

""" applicable portions thereof. Project staff will obtain current drafts of documents compiled during
) the Phase LRI, and obtain any newly drafted matenais on projected Iand and water use,

: All mformatxon gathered under thls activity will be handled according to apphcable
e procedures referenced in table 2 of the QAPP (see appendix A),

Sample Locations, Frmenmes, and Analyszs No sampling is requlred for this task

4.2.2.2 Activity 2b—Well Inventory Refinement for the 1100-EM-1 Operable Unit.

Activity Objective: The purpose of this activity is to refine the information gathered during
Phase I activities.on groundwater withdrawal points within the potentially contaminated down
gradient direction to determine if additional existing wells should be included in the Phase II RI
groundwater investigation.

Activity Description: The survey will be conducted by a door-to-door search collecting
information on location, current owner, current use, well condition, and well log availability.
Wells will be photographed to document the eurrent condition. Wells will also be sounded to
determine the total depth and water level. Ecology files will be revisited for any new wells
installed and a review will be conducted of the United States Geologic Survey (USGS) well files,

All information coliected during the survey will be documented and handled in compllance.
with the procedures referenced in table 2 of the QAPP (see appendix A).

Sampling Yocations, Fzgguencles, and Analysis: No sampling is required under this task.
A one time survey will be conducted in Township 10 N, Range 28 E, sections 9, 10, 11, 14; 15,
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16 21,122,123, 26, 27 28 and the northern half of sections 33 34 aud 35 All well locations not

_ currently identified w1th north—south/east—west (NS!EW) coordinates and elevatlons will be surveyed

{see Sect;on 4.2.3.1).
4.2.3 Task 3—Geodetic Control for the 1100-EM-1‘ dperable Unit

The single activity planned for this task is geodetlc surveymg w1ﬂ1m the estabhshed geodetic

‘coordinate system to determine Phase I RI samplmg lccatxons

- 4.2.3.1 Activity 3a—Geodetic Survey for the 1100-EM—'1 Operabl‘e Unit.

Activity Objective: The objective of this activity is to document all Phase II R samphng
point. iocatlons on an operable—umt—wxde basm

Activity Desc:rzgtlon Location data includes NAD 1983 coordinates and elevations in feet -
(ft) above mean sea level (amsl). Surveys will use NAD 1983 and NGVD 1929 methods.
Geodetic surveys will be conducted to third order pre<:1s10n (NOS 1974) “Table 42 1dent1ﬁes the
location data needed for specific samplmg methods. .

. Table 4-2. Survey Data Types for Samphng Locattons at the 1100-EM-1 Operable Unit
Samphng Locat:on 1 Survey Data Type
Soil GasProbes | NS/EW Coordinates
Surface Samples | NS/EW Coordinates
Soil Borings - - NSIEW Coordinates and Elevations.
Monitoring or Existing Wells - | NS/EW Coordinates and Elevations
-{ Geophysical Transects | NS/EW Coordinates
Surface Radiation Transectﬁ"“ e NS!EW Coordmates o

Apphcable procedural controls for geodatic surveymg and. equlpment and field data
documentatlon are referenced in table 2 of the QAPP (see appendix A). -

amgle Locattons, Freguenmes and Analys:s No samplmg wﬂl be conducted by thls

activity.
4.3 1100-2 TASKS

Elevated PCE concentrations were found w1thm a small area of the 1100-2 operable subumt
during the Phase I RI soil gas survey. Surface and subsurface soil investigations in the area of
elevated soil gas concentrations did not locate a source. -No: monitoring wells are located .
immediately downgradient from this operable subunit.: Further mvestlgatlon is required to
determine if operable subunit groundwater is contammated One task is pIanned to provide
additional- charactenzatzon S .

o Task 1—_Hydrogeologica1 Invéstigation for 1100-2.
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4.3.1 Task lw—Hydregeolegical-ilnfes.tigation for 11002

The activities planned for thls task include momtormg weﬂ msta}latlon and groundwater
sampling and analysis.

43.1.1 Activity la—Monitoring Well Installation for 1100-2.

Activity Objective: This activity will be conducted in stages. The objecuve of stage 1 i5 to
mstall a downgradient monitoring well to monitor 1100-2 subunit groundwater. The objective of
stage 2 is to delineate the extent of any s1gmﬁcant contamination in groundwater that is attnbutable
to the 1100-2 operable subunit. '

Activity Description: One monitoring well will be installed within the upper unconfined -
aquifer immediately downgradient from 1100-2 operable subunit. If any contamination is present
in the groundwater at significant levels and it is determined that 1100-2 is the source of the

- contamination, additional wells will be mstalled to delineate the plume. A pump test may be added

if groundwatr-‘r is found to be contannnated and is attributable to the 1100—2 operable subunit. -

Momtormg wells will be installed accordmg to the. procedures referenced in table 2 of the

" QAPP (see appendix A).

Sample Location, Frequency and Analysis: The monitoring well(s) installed during this
activity will be sampled by Activity 1b. The location of the Stage 1 downgradlent monitoring well
is shown in figure 4-2. Should additional wells become necessary, wells would be instalted
downgradient from the operable subunit. The effects of groundwater mounding due to the City of
Richland well field operations to the east would need to be considered in locating wells, and a
sufficient number of wells would need to be installed in stages to delineate the extent of the
contaminant plume.

If any wells are instilled during this activity, soil samples will be obtained every 1.5 m (5
ft) and at changes of lithology in the unsaturated zone, from a maxinmum of four additional =~
monitoring wells. Samples will be obtained by drive tube, sealed, and analyzed according to
procedures referenced in table 2 of the QAPP (see appendix A), for in-situ moisture. No new
background wells would need to be constructed. Existing background well locations that are
known to be unimpacted by releases from the SNP. complex, and are thus appropriate for.
comparisons, are shown in figure 4-3. All monitoring wells installed under this activ 1ty will be
geodetically surveyed (see Section 4.2.3.1).

4.3.1.2 Activity 1b—Groundwater Sampling and Analysis for 1100-2.

Activity Objective: The objective of this task is to sample and analyze groundwater
monitoring well(s) mstalled during Activity 1a.

Activity Description: Groundwater samples will be obtained from the stage 1 downgradlent
momnitoring well, and analyzed to characterize the operable subunit groundwater. Analytical results
will also be used to determine if additional stages of monitoring well installation are required to
delineate operable subunit groundwater contamination.
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Samplmg equlpment sample deSLgnatlon ancl handlmg proeedm‘es are referenced in chapters

4 and 5 and table 2 of the QAPP (see appendlx A)

Sample Locatmn, Erequency and Analys1s Groundwater wxll be sampled from the Stage 1
downgradient well, installed under Activity 1a, within one week after well completion, then ~
quarterly for two periods, and finally included, as necessary, in the ‘regular monitoring for the -

‘operable unit. The Stage 1 initial two rounds of sampling (the second round is reqmred for

verification of the results from the first round) will be analyzed for TCL, TAL, primary and
relevant secondary drinking water, and Washington Administrative Code (WAC) 173-304 and
RCRA groundwater monitoring parameters accordmg to the analytical procedures referenced in -
table 1 of the QAPP (see appendix A). :

Addltronal rounds of sampling will be analyzed for contaminants of interest. Such
parameters will be determined from the results of the Data Evaluation and Baselme Risk

Assessment Refinement Tasks (see Sections 4.9.3 and 4,12, respectively). The list of contaminants

of interest will be developed from the results of the two initial rounds of sampling, If Stage 2

‘monitoring wells are installed, samples will be taken within one week of well completion, then

quarterly for two periods, and finally included in the regular monitoring for the operable unit.
Stage 2 samples will be analyzed for the contamlnants of interest determmed after the first two
rounds of sampling in the Stage 1 well :

4.4 UN-1100- 6 TASKS

Only surface soils were sampled and analyzed during . Phase IRI activities. Further
characterization of the UN-1100-6 operable subunit is required due to the elevated BEHP

contamination and the Tow levels of VOCs in the surface soils. The BEHP concentrations in the
surface soils of this subunit pose potentially significant risks to human health under current land-

and water-use.conditions. Some add1t10nal charactenzatlon of th1s ‘subunit i is described in the

_ followmcr tasks:

Task 1—Contaminant Source Investigation for UN-1100-6
* ' Task 2—Hydrogeological Investigation-for UN-1100-6.

4.4.1 Task 1—Contaminant Source Investigation for UN-1100-6

A soil gas survey and a surface radlati_dn survey are the two activities under this task. -

4.4.1.1 Activity 1a=Soil Gas Survey for UN-1100-6.

Activity Ob]ecttve The purpose of this activity is to determine if a source of the low levels
- of VOCs found in the surface soils is present in the vadose zone or groundwater at the UN-1100-6
operable subunit.

Actmtv Description: A soil gas survey will be conducted to determine if a source of VOC
contamination exists in the vadose zone at the UN-1100-6 operable subunit. If additional stages of
soil gas surveys are required to delineate any significant VOC contamination, an act1v1ty will be
- created under Task 3 Hydrogeologmal Invest1gat1on C _ _ .
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Soil gas probe mstallatxon samplmg, sample handlmg, and sample demgnanon procedures

- are referenced in table 2 of the QAPP (see appendix A).

Sample Locatlon, Frequency and Analysis: Nine temporary soil gas probes will be installed

to a depth of 1.2 m (4 ft) at locations shown in figure 4-4. Once probes are installed, soil gas will

be sampled and analyzed one time. Soil gas will be analyzed for the VOCs referenced in table 1 of
the QAPP (see appendix A) by the methods which are specified therein. Soli gas probe locations

- will be staked to allow for geodetic surveymg (see Section 4.2.3. 1)

4.4.1.2 Actmty lb——Surface Radlatmn Survey for UN-1100-6.

Activity Ob]ectlve The. purpose of thls activity is to determine whether the surface soils of

‘the UN-1100-6 operable subumt are eontammated

Actwm[ Descrxphon An operable unit-specific background plot will first be established by

“conducting the survey on land surfaces where operable unit background soils were obtained. The

surface of the operable subunit will be surveyed for alpha-, befa-, and gamma-radiation.

" Procedures for conductmg the surface rad:atlon survey are referenced in table 2 of the QAPP
(see appendlx A). o '

Sample Locatlons, Freguency and Analysis: The background plots established for the
operable unit will be used for determining background surface radiation levels at the UN-1100-6 -
operable subunit. This background radiation survey will be conducted in the areas of the three
background soil samplmg locations established during the Phase I.RI (see figure 4-5) to the west of
the-operable unit. - The three background plots will be approximately 23 m (75 ft) by 23 m (75 ft).
Sampling at the background plots will be conducted at intersecting points on approximately an 8-m
(25-t) grid to obtain discrete readings at each point. ‘This grid spacing may be modified ifitis |
determined that a closer spacing is required. Approximately 48 total points will be sampled using
this grid spacing. Such background measurements will be obtained after the operable subumt itself
is surveyed and only if detectable levels of radiation are encountered,

Samplmg within the UN-1100-6 operable subunit w111 be conducted along transects within
the area shown in figure 4-6 at approximately 8-m (25-ft) intervals to determine the iocation and
the extent of elevated radiation. This grid spacing may be modified if it is determined that a closer
spacing is required. Where an elevated level of radiation (statistically greater than:background) is
encountered along a transect, the survey will depart from the transect to locate and quantify the
source of the reading. Areas with elevated radiation will be staked and flagged for subsequent
geodetic surveying (see Section 4. 2.3.1).

* The surface radiation survey will be conducted for alpha-, beta-, and ga:nnja-radiation using
a hand-held, laboratory-quality, alpha detector and a sodium-iodide, beta/gamma detector that reads
in counts per minute. The survey will be done in dry weather conditions to avoid the potential for

‘water shielding of alpha and lower energy beta sources.

* Continuous recordjixg equipment will be used to generate data aioﬁg the grid lines during the
surface radiation survey. Records of all calibrations and procedure applications will be maintained
in a field notebook in accordance with procedures referenced in table 2 of the QAPP (see appendix
A).
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4.4.2 Task 2—Hydrogeological Investigation for UN-1100-6

The need for the implementation of this task is contingent on the results of the soil gas
survey (see Section 4. 4.1.1) and the vertical extent of BEHP as determined by the proposed.
removal action. If the UN-1100-6 is not found to be a source of potential VOC groundwater

"contamination, or the BEHP contamination is 11m1ted to surface soils, no-further hydrogeological
characterization will be conducted.

This task is further <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>